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PRELIMINARY AMENDMENT "A" 



BOX PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 



Please amend the above-identified patent application as follows before 
calculating the filing fee and before examination on the merits. 



Amendments 



In the specification : 

Please delete sequence listing pages 1-17 of the translation of the specification 
filed herewith, which constitute a translation of the sequence listing, and substitute therefor 
new pages 1-13 appended hereto, which constitute a substitute Sequence Listing. 

At page 1, line line 18, delete a (MBP)" and insert -(MBP, SEQ ID NO: 27)-; 
and delete "(SP-A)" and insert -(SP-A, SEQ ID NO: 28)-. 

Atpagel,linel9, delete "(SP-D)" and insert -(SP-D, SEQ ID NO: 29). -. 

At page 4, lines 13, 15, 21 and 24, after "amino acid sequences" insert -(SEQ 
ID NOS: 27-29)-. 

At page 4, line 18, delete "( a jb)" and insert ~(a,b)--. 

In the claims : 

Please amend claims 4-7, 10, and 1 1 as shown below: 

4. (Amended) The polynucleotide according to claim 3, wherein the probe is a 
amplification produces] of a PCR reaction [which was] performed using primers which have 
the nucleotide sequences set out in SEQ ID NO: 7 and SEQ ID NO. 8: 

ttttgatggaggctccatacc (SEQ ID NO: 7) 
ctgccaacacactcatcgctg (SEQ ID NO: 8). 

5. (Amended) The polynucleotide which can hybridze with [any of] the 
polynucleotide according to [any of] claimfs] 2 [1 to 4], wherein the protein encode by said 
polynucleotide comprises: (1) a Ca2+-dependent carbohydrate recognition domain (CRD), (2) 
a neck region, (3) a collagen-like region, and (4) an N-terminal region containing cysteine. 

6. (Amended) The polynucleotide according to [any of] claim[s] 1 [to 5], 
wherein said polynucleotide is cDNA. 



7. (Amended) A collectin protein encoded by the polynucleotide according to 
[any of] claim[s] 3 [to 6]. 

10. (Amended) The collectin protein according to [any of] claim[s] 7 [to 9], 
wherein the protein is derived from human. 

1 1 . (Amended) A polypeptide comprising the [The] collectin protein according 
to [any of] claim[s] 7 [to 10], wherein the amino acid sequence of the polypeptide [protein] 
comprises deletion, substitution and/or addition of one or more amino acids of the collectin 
protein , and wherein the protein comprises: (1) a Ca 2+ -dependent carbohydrate recognition 
domain (CRD), (2) a neck region, (3) a collagen-like region, and (4) an N-terminal region 
containing cysteine. 

New Abstract of the disclosure : 

Please amend the application by adding the attached Abstract of the Disclosure 
as page 27 of the translation of the application filed herewith, after the claims and prior to the 
drawing sheets. 

Remarks 

The Applicants request entry of the foregoing amendments to correct the 
Sequence Listing filed as part of the specification in the above-identified application. 
Accompanying this amendment is a substitute Sequence Listing in both computer-readable 
and paper forms, along with a statement that the disclosures in the computer-readable and 
paper forms are the same and do not introduce new matter into the disclosure of the 
application. 

As explained in the accompanying statement, SEQ ID NOs: 1-26 of the 
original and substitute Sequence Listings are identical. Thus, these sequences do not 
introduce new matter. 

SEQ ID NOs: 27 (Mannan-Binding Protein, MBP), 28 (Surfactant protein A, 
SP-A) and 29 (Surfactant protein D, SP-D) of the substitute Sequence Listing do not 
introduce new matter into the disclosure of the application. These sequences are fully 



supported in Figures 2-3 and Figures 5-6 of the specification as originally filed. The 
substitute Sequence Listing has been prepared with the Patent Office's preferred Patentln 
software and is accompanied by the requisite computer-readable copy and statement. 

The amendments to the claims are merely intended to correct grammatical 
errors and minimize the filing fee and are not intended to change the scope of the claims. The 
Applicant does not intend by these or any other amendments to abandon the subject matter of 
any claim as originally filed, and reserves the right to pursue such subject matter in this 
application or related applications, such as continuing applications. 

The Abstract of the disclosure is identical to the abstract found on the cover of 
the published PCT application from which the present application is derived, and it finds 
support throughout the application. 



Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 

MURRAY & BORUN 

6300 Sears Tower 
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Chicago, Illinois 60606-6402 



Date: July 24, 2000 
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SPECIFICATION 

Novel Col lectin 

[Field of the Invention] 

The present invention relates to a novel collectin which is useful for 
investigating mechanisms of biological defense, and is expected to be applied 
for utilizing as materials for medicines because it may have physiological 
activities including anti- viral activities and the like. 

[Background Art] 

Collectin is a generic name of proteins having calcium-dependent 
carbohydrate recognition domain (CRD) and collagen-like region, and the 
member of these proteins is conceived to involve in basic immunity systems 
against a wide spectrum of microorganisms such as bacteria and viruses . 

The collectins which have been identified heretofore include marman- 
binding protein (MBP)> surfactant protein A (SP-A), surfactant protein D 
(SP-D) and conglutinin. These collectins are known to be constituted from 
basic structures comprising four unique regions of: (1) calcium-dependent 
carbohydrate recognition domain (CRD), (2) neck region, (3) collagen-like 
region and (4) N-tenninal region containing cysteine [Malhortra et al^ 
EurJJmmunol Vol.22, 1437-1445, 1992] (see, Fig. 1(a)). A subunit can be 
formed from the three basic structures through making a triple helix in the 
collagen-like region, and such subunit constitutes an oligomer, e.g., trimer, 
tetramer and hexamer. 

In vertebrates, mechanisms involving cellular immune responses and 
specific antibody reactions are considered as dominant host-defense systems 
against inversion of the pathogenic bacteria, viruses and the like. Recently, 



involvement in nonspecific immune responses of the lectins such as 
conglutinin has been suggested, for example, it was reported that the lectins 
may play important roles in neutralizing and removing the various 
microorganisms in infants having insufficient maternal antibodies and 
undeveloped specific defense systems [Super et ai, Lancet, Vol.2, 1236- 
1239, 1989]. 

Moreover, with respect to the roles of the lectins in the biological host- 
defense systems, it was reported that the host becomes susceptible to 
infection by, for example, a reduction of the MBP concentration in blood due 
to genetic mutation of the MBP gene [Sumiya et ai, Lancet^ Vol.337, 1569- 
1570, 1991], 

The present inventors have found that the conglutinin and the mannan- 
binding protein can inhibit infection and hemagglutination activity of HI and 
H3 Type Influenza A viruses [Wakamiya et al., Glycoconjugate J., Vol.8, 
235, 1991; Wakamiya et aL,Biochem, Biophys. Res. Comm., Vol.187, 1270- 
1278, 1992]. 

Thereafter, the present inventors isolated a cDNA clone encoding the 
conglutinin, and found that closer CQirelatioi) may exist between the 
conglutinin gene a#d various §urfacta*|t projeijj D gene [Suzuki et al. 9 
Biochem. Biophys, Re$. Comm., YoLlgl, 335-342, 1993]. 

J^s described above., the coll§ptio has bef?l expected to be useful in 
investigating mechamsqas of J>iplqj|ic&l defense, and be applicable for 
utilizing as materials for medicines, however, the presence of any other 
molecular species belonging to this protein family has not been elucidated. 



[Disclosure of the Invention] 



The present invention was accomplished in consideration of the 
aforementioned state of art, and is directed to provide a novel collectin which 
can be expected to exhibit physiological activities such as anti-bacterial, anti- 
viral activity, especially in human body. 

Accordingly, to provide the following polynucleotide and protein which 
share characteristic structures of those belonging to the collectin family, and 
which are distinct from the collectins reported heretofore is intended by the 
present invention: 

[1] A polynucleotide comprising the nucleotide sequence which 
encodes a protein having the amino, acid sequence set out in SEQ ID NO: 
2; • - 

[2] A polynucleotide comprising the nucleotide sequence set out in 
SEQ ID NO; 1; 

[3 J A polynucleotide which encodes a collectin protein, wherein said 
polynucleotide can hybridize under a stringent condition with a probe 
produced from a genomic clone which shares high pomology to a consensus 
collectin amino acid sequence sef out in SEQ JD NO:3 
£iu-Lys-Cy 9 -Val-GItt-M*^ 

Asn-Cys-teu-Gin-Ser-Arg-Leu-Ala^ s 

[4] A polynucleotide whict) can hybridize with any of the 

polynucleotide according to.any of [1] to [3], whejein the protein encoded by 

said polynucleotide cqmpti$ej; (I) Qg+ -depencjenf c^bQ^ycJratg recognition 

domain (CTU3), (Mtfecfc t*$q% {if^^m»^ r j^0'nad 0)^^nhinal 

region containing cysteine; : . , 

[5] A collectin protein encoded by the polynucleotide according to any 

of [3] or [4]; " ™" " '" 7 " " " 

[6] A collectin protein comprising the amino acid sequence set out in 

SEQ ID NO:2; 

[7] A collectin protein comprising the amino acid sequence encoded by 



the polynucleotide comprising the nucleotide sequence set out in SEQ ID NO; 

l; 

[8] The collectin protein according to any of [5] to [7], wherein the 
amino acid sequence of the protein comprises deletion, substitution and/or 
addition of one or more amino acids, and wherein the protein comprises: (1) 
Ca 2 * -dependent carbohydrate recognition domain (CRD), (2) neck region, (3) 
collagen-like region, and (4) N-terminal region containing cysteine. 

[Brief Description of the Drawings] 

Figure 1 is a profile showing basic structures and overviews of the 
principal collectins reported heretofore; 

Figure 2 shows the alignment of the preceding half portions of amino 
acid sequences of three collectins reported heretofore; 

Figure 3 shows the alignment of the latter half portions of the amino 
acid sequences in Figure 2; 

Figure 4 shows each of the primers used for sequencing the novel 
collectin polynucleotide of the present invention, and maps of the nucleotide 
sequence which were read from the sequencer (a, jb); and an ORF of the 
obtained collectin (a); 

Figure 5 shows the alignment of the preceding half portions of amino 
acid sequences of the three collectins reported heretofore and the novel 
collectin of the present invention; 

Figure 6 shows the alignment of the latter half portions of the amino 
acid sequences in Figure 5; 

Figure 7 illustrates a comparison of the basic structures of the three 
collectins reported heretofore and the novel collectin of the present invention 
comprising (1) Ca 2+ -dependent carbohydrate recognition domain (CRD), 
(2)neck region, (3) collagen-like region, and (4) N-tenninal region containing 
cysteine; 

Figure 8 shows a result of gepomic Southern analysis with the novel 
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collectin of the present invention; 

Figure 9 shows a result of genomic Northern analysis of various human 
tissues, i.e., (a) heart, (b) brain, (c) placenta, (d) lung, (e) liver, (f) skeletal 
muscle, (g) kidney and (h) pancreas with the novel collectin of the present 
5 invention to clarify the tissue distribution of the collectin; 

Figure 10 shows a result of genomic Southern analysis of genes from 
various vertebrates, i.e., (a) human, (b) monkey, (c) rat, (dymouse, (e) dog, 
(f) cow, (g) rabbit and (h) chicken with the novel collectin of the present 
invention to elucidate the conservation of the collectin during the species; 
10 and 

Figure ] I shows a phylogenetic tree of various collectins. 

[Best Mode for Carrying Out the Invention] 

In the preferred embodiment the present invention, the probe in the 
15 above {3 j may be amplification products by PC& which was performed using 

the primers which have the following sequences; 
TTTTGATGGAGGCTCCATAGG (SEQ IP NO: 7); and 
C CTGCCAACACACTCATCGCTG (SEQ TP NO: 8), 

Thus, desired polynucleotide encoding the epll^ctin protein $<an \?p suitably 
2P obtained * \, 

Moreover, in the preferred embodiment, the polynucleotide may be 
cDNA. * - * ' ' * ' V' \" " t . : 

5 Further, the protein of the present inyentioij may preferably consist of 

the amino acid sequence which is identical to ttjat derived from human, 
because it can be expected to exhibit physiological activities such as anti- 
bacterial, anti-viral activity in human body, thereby useful physiologically 
active material for medicines may be resulted. Therefore, it is intended that 
the protein of the present invention may be the collectin protein derived from 



human. We examined various human tissues, and expression of the collectin 
protein in human liver which seems to be useful could be revealed. 

The stringent hybridization condition in the inventions of the above [3] 
and [4] may include for example, a series of the following steps for the 
hybridization; prehybridization in a solution of 5 x SSC (prepared by diluting 
20 x SSC (3 M NaCi, 0.3 M sodium citrate)), 1% blocking agent 
(Boehringer Mannheim), 0. 1 % N-lauroyl sarcosine, and 0.02% SDS, at 68°C 
for an hour; and hybridization in a solution of 5 x SSC, 1% blocking agent, 
0,1% N-lauroyl sarcosine, and 0.02% SDS containing cDNA probes (10 
ng/ml), at 55°C for 16 hours; washing in a solution of 2 x SSC/0. 1% SDS for 
5 minutes, 2 times; and washing in a solution of 0-5 x SSC/0. 1% SDS at 55°C 
for 15 minutes, 2 times. However, several modifications/alterations of these 
conditions may be made, based on the knowledge of the skilled art, such as 
the concentration of the solution, incubation temperature and time. 

In addition, the N-terminal region containing cysteine in the above [8] 
may contain at least one cysteine residue, preferably one cysteine residue- 
Further, deletion^ substitution and/or addition of one or more amino 
acids in the above [8J jnxay b^ those which result in less changes of 
hydrophilic/hydrophobic nature, acidic/basic nature, and constitutional 
residues of the collectin proteins, without bringing much alterations of the 
properties in the above-described four regions, specifically in both of the 
regions: (1) Ca 2+ -dependent carbohydrate recognition domain (CRD) and (3) 
collagen-like region. Taking the \ structural sequences of the proteins 
belonging to the collectin family reported heretofore into account, for 
example, deletion, substitution and/or addition of 1-10 amino acid residues 
in (1) C a 2 '-dependent carbohydrate recognition domain (CRD) and in (2)neck 
region, 1-100, preferably 1-15 amino acid residues in (3) collagen-like region, 
and 1-20 amino acid residues in (4) N-terminal region containing cysteine and 
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the signal sequence may be allowed. 

The present invention will be described in more detail by the non- 
limiting illustrative examples. It is intended that the present invention 
5 encompasses all modifications and variations which occur to those skilled in 

the art upon consideration of the disclosures herein, and in particular those 
embodiments which are within the broadest proper interpretation of the 
claims and their requirements. 

10 The Examples illustrate: the searcjh pn EST data base (Example 1); 

preparation of the probes, for screening (Example 2); screening of cDNA 
library derived from human liver (Example 3); sequencing of nucleotide 
sequence of the novel cpilectin (Example 4); genomic Southern analysis of 
the novel collectin (Example 5}'« Northern analysis of the novel cpilectin with 
;b various human tissues (Example 6); genomic S^thern analysis of the novel 

collectin with tissuejs from various species of animals (Example 7); and 
genetic study of the novel collectin (Example 8). 

C Example 1: Search on Eft J Data Base, 

20 Highly conserve^ Regions between molecules, of knpwn cpilectin 

proteins, i.e., MBP, SP-A andt SP-Q Were seafche4 by 9omparing the amino 
acid sequences thereof ^^^ee Figujej | and in whi^h amino aci4 r§si<to e s 
which were reco/gnizejj $o;<|e^^i^u~g between jh^se |>r^j|l^,.^^e 
boxed), As a jresiiir, it vm sl^sfei tt^ the fegio/^ cpnsjsting of ] %% amktp 

25 acids, namely from aminp acioj 220 to 246 of hun^an M^P sj^ueflce ($ hpwn 

in Figure 3, reversed characters), was highly homologous. Therefore, some 
consensus sequences corresppndipi to this region were prepared, and 
conducted searches on EST (Expressed Sequence Tags) data base with such 
sequences. For this search, the EST data base published on October 11,1 996 

30 was employed, which included 676750 sequences. 
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Consequently, some data comprising homologous amino acid sequences 
were obtained. Searches on GenBank/EST data base with thus obtained data 
of the amino acid sequences were further conducted, and deduced whether 
they were derived from known, or unknown substances. Thereby, it was 
confirmed that data including highly homologous but unknown nucleotide 
sequence (registered as: R29493) could be identified when the following 
amino acid sequence was used as a consensus sequence: 

GluHLys^ys-ValH51u4Iet^^ 
K:ys^cuK}lri-Scr-/Vr8-Leu-Ala-neH:ys-Glu-Phe (SEQ ID NO: 3). 
The data contained the sequence of 5 -terminal 326 nucleotides of a clone 
F1-1006D from human embryonic (22 weeks old) liver cDNA library. 

Thereafter, the clone was kindly provided from the owner, Mr, 
Hee-Sup Shin (Pohang Institute of Science & Technology (Pohang, Korea)). 
The insert size of the clone was about 600 bp, with the S'-terminal end being 
incorporated adjacent to the nucleotide sequence set out in SEQ ID NO: 4, 
while 3 '-terminal end being incojporatecj into plasmid pSK(-) 
(pBluescriptllSK(-)) at Xho l restriction site. 

Example 2: Preparation of the Probes for Screening 
The insert of the plone described above in Example 1 was excised using 
EcoRI and Xhol , then incorporated iftto pUG18 ? and sequenced using a 
primer (Pharmacia, Ml 3 Universal Primer (SEQ ID NO: 5, 5'- 
fluorescein-CGACGTTQTAAAACGACGGCCAGT-3')) and Ml 3 Reverse 
Primer (SEQ ID NQ: 6, ^-fluorescein-CAGGAAACAGCTATGAC-3 T ). 

In the nucleotide sequence obtained, an open reading flame was 
selected through matching it to the collectin amino acid sequence. The 
nucleotide sequence corresponding to the amino acid sequence which could 
be read from the above open readingflame was picked out, and primers for 



digoxigenin (DIG) labeled cDNA probes (Reverse Primer (SEQ ID NO: 7) 
and Forward Primer (SEQ ID NO: 8)) corresponding to the parts of the 
nucleotide sequences were produced Using DNA/RNA Synthesizer (Applied 
Biosystems, 392A). DIG labeling was achieved using PCR DIG Probe 
Synthesis Kit (Boehringer Mannheim). The reaction mixture contained: DNA 
fragments which were the excised inserts from the clone F1-1006D with 
EcoRI and Xho l (4.4 ngl n\, \2u\: 52.8 ng), 10 x buffer: 5 ;z 1, 25 mM 
MgCl 2 : 5 n 1, dNTP (PCR Labeling Mix): 2.5 /z 1, 20 u M Reverse Primer : 
2.5 \i 1, 20 ii M Forward Primer : 5 n 1, H 2 0 : 1 8 ]i I, Taq Polymerase : 0.5 1. 
PCR reaction was carried out using Zymoreactor (Atto Corp.,) through 35 
cycles of: 1 minute at 92°C, lminuteat 55°C, and 2 minutes at 72°C. 

Example 3: Screening of cDNA Library Derived from Human Liver 
First, phage cDNA library was titrated as follows. Escherichia coli 
Y1090r which had been cultured at 37°C for 16 hours in mLB medium (LB 
medium (1 g trypton, 0.5g yeast extract and 0.5 g NaCl in total volume of 1 00 
ml) containing 10 mM MgS0 4 and 0.2% maltose), 0.2 ml, and 0.1 ml of 
cDNA library serially diluted with SM buffer (5 : 8 gNaCl, 2 g MgS0 4 - 7H a O, 
2 M Tris-HCl (pH 7.5) 25 ml, and %% gelatin $ ml in total volume of 1L) 
were incubate4 at 37°G for 1 5 minutes, t^en jtbe mixtures were added to 2.5 
ml of LB-TOP agar (0.75% agar/LB ipedium) to ma^e homogenous solutions, 
and plated onto LB Plates (Iwakj Glass, £Q mm ^ , 1,5% agar/LB medium). 
The added solutions were hardel?0cl jat § room temperature for 15 minutes, 
then incubated for 5 riQurs at 42^p, The plaques on each of the plates were 
counted, and the titer gfthg phage was calculated. The titer calculated hereby 
was2.3xl0 10 pfu/ml. 

The screening with thus titrated cDNA library using the probes 
prepared in Example 2 was con4ucte.d as follows. Escherichia coli Y1090r 
which had been cultured at 37°C for* 16 hours in mLB medium, 0.6 ml and 
cDNA library diluted with SM buffer to 1 x 1 0 s pfu were incubated at 37 a C 
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for 1 5 minutes, then the mixture was added to 7.5 ml of LB-TOP agar (0.75% 
agarose) to make a homogenous solution. The solution was plated onto ten 
LB square plates of 140 mm 1 (Nissui Seiyaku), hardened at a room 
temperature for 15 minutes, then the plates were incubated for 5 hours at 
42°C. After plaque formation of each of the plates was determined, the 
transfer to the nylon membranes, using Nytran 13N (Schleicher and Schuell 
Co.) as a filter was performed. The filters (12.5 cm x 9.0 cm in size) were 
immersed in distilled water for 10 minutes to be wet, then the excess water 
was removed on Whatmann 3MM Paper. The filters were placed on the plates 
having the plaques formed thereon. After standing for two minutes, the filters 
were recovered and air dried for 10 minutes. The phage DNA on the filters 
was denatured for 2 minutes with 0.2 M NaOH/1.5 M NaCl, followed by 
neutralization with 0.4 M Tris-HCl (pH7.6) / 2 x SSC for 2 minutes and 
washing with 2 x SSC for 2 minutes. Thereafter, the DNA was fixed on the 
membrane by UV irradiation with GS GENE LINKER (BioRad). 

Hybridization and detection of the signals were conducted as follows . 
The filters were soaked in 2 x SSC, and the excess water was removed using 
Whatmann 3MM Paper. Then, the filters were placed in a hybridization bag 
and prehybridization at 68°C for one hour in a hybridization solution (5 x 
SSC, 1% blocking agent, 0.1% N-lauroyl sarcosine and 0.02% SDS) was 
performed. Subsequently, the hybridization solution was removed from the 
bag, and the hybridization solution containing DIG labeled cDNA probe at 
a concentration of 10 ng/ml was added thereto, and hybridization was 
proceeded at 55 °C for 1 6 hours. After the hybridization was completed, the 
filters were washed in a solution of 2 x SSC/0, 1 % SDS at a room temperature 
for 5 minutes, 2 times; and further washed in a solution of 0.5 x SSC/0, 1% 
SDS for 1 5 minutes at 55 f C ? 2 tin\e$. Then, SDS was removed using DIG 
buffer T (100 mM Tris-HCl, 150 mM NaCl (pH7.5)) for 1 minute, and the 
filters were blocked with DIG buffer II (1% blocking agent in DIG buffer I) 
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for 30 minutes. After washing the filters with DIG buffer I for one minute, a 
solution of alkaline phosphatase labeled anti-DIG antibody (Boehringer 
Mannheim) which was diluted to 5000-fold in DIG buffer II was added, and 
the reactions between antigen and antibody were allowed for 30 minutes. The 
filters were then washed twice with DIG buffer I for 15 minutes at a room 
temperature. Through the subsequent treatment of the filters with DIG buffer 
ITI ( 1 00 mM Tris-HCl, 1 00 mM NaCl (pH 9. 5), 50 mM MgCl 2 ) for 3 minutes, 
the concentration of Mg 2 ' was elevated. Finally, a solution of NBT/BCIP 
(WAKO Chem. 5 Co.) in DIG buffer III was added for color development, 
thereby 13 positive clones were identified. 

The plaques corresponding to these clones were excised from the plates 
and placed in the tubes containing 1 ml of SM buffer. After stirring for 1 0 
minutes, each of the buffer solution was serially diluted with SM buffer, and 
0.1 ml of the diluted solution was mixed with 0.2 ml cultures of Escherichia 
coll Y1090r" which had been cultured in mLB medium for 1 6 hours at 37' C. 
The mixture was incubated for 15 minutes at 37°C, and added to 2.5 ml of 
LB-TOP agarose to make a homogenous solution. The solution was plated 
onto ten LB plates (90mm 0 ), hardened at a room temperature for 1 5 
minutes, then the plates were incubated for 5 hours at 42°C . With respect to 
several plaques thus obtained, the secondary screening was performed 
essentially in accordance with the procedures of the primary screening as 
described above. 

Example 4: Sequencing of the Novel Collectin Nucleotide 
The plaques from suitable two clones (HLI1-3M and HLI1-9) which 
were $plec?ted from the positive clones obtained in the above secondary 
Spreening were ?xeisgd from the plates, and placed respectively in the tubes 
containing 1 ml of SM buffer. After stirring, 50 u 1 of each of the solution 
was added to 4.95 ml of mLB medium with 50 \i I cultures of Escherichia 



12 

coli Y 1 090r" which had been cultured in mLB medium for 16 hours at 37 C C. 
The mixture was cultured for 16 hours at 37°C, then one drop of chloroform 
was added thereto. After stirring for 3 minutes, the mixture was subjected to 
centrifuge at 10,000 rpm for 5 minutes to obtain a supernatant therefrom. 

The insert DNA was amplified by PCR with TaKaRa LA PCR Kit 
Ver.2 (TAKARA Syuzo, Co.) using the resulting supernatant as a template. 
PCR reactions contained the supernatant: 11 it 1, 10 x LA PCR Buffer II 
(Mg 2+ free): 2.5 fi 1, 25 mM MgCl 2 : 5 fi 1, dNTP Mix: 8 n 1, 20 n U X gtl 1 
Reverse Primer (SEQ ID NO: 9: 5'-TTGACACCAGACCAACTGGTAATG-3'): 2.5 
fil 20 uM Xgtll Forward Primer (SEQ ID NO: 10: 
5'-GGTGGCGACGACTCCTGGAGCCCG-3'): ! : g h LA Taq polymerase: 0.5 
jj. I, and H 2 0 : to make final volume 5Q it \. The PCR reaction was performed 
using Applied Biosystems Gspe Amp PCR System 960Q, with 30 cycles of: 
10 seconds at 98 W C, and 5 minutes at 68 V C. The PGR product was verified by 
the electrophoresis with 1% agarose, gel, and purified through excising from 
the gel. For this purification step, Se^phaglas BandPrep Kit (Pharmacia) was 
used. . 

The excised PNA fragment was incorporated into pCR2,l vector 
(Invitrqgen, TA Cloning Kit), The recombinant vector was transformed jnto 
TOPI OF' cell included ip. the jrjyitrpgeji TA dlo|w^ |Cijt. TKe traiisr|rmants 
were cultured in LB mediuin (cp$a|nin£ 100* ft g/rhl anipi'ciiiin) ? arid fwp 
plasmid for each of the clones giLIl^M-I, HLn.-SM-^, HLU-9-i and 
JiLI 1-9-2) were extracted by alkaline SDS method followed by nucleotide 
sequencing with Autoread Sequencing Kir (Pharmacia) and A.t.F. 
Autosequencer. Ml 3 Universal Primer (SEQ ID NO: 5) and Ml 3 Reverse 
Primer (SEQ ID NO: 6) from the Autoread Sequencing Kit were used first, 
then full length nucleotide sequence was determined based on the resulting 
elucidated nucleotide sequences using the following primers (3MUO-9R3) 
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which were produced on a DNA/RNA synthesizer and labeled with FTTC 
(Pharmacia, Fluore Prime): 

3MU0: 5'-fluorescein-TAATGGTAGCGACCGGCGCT-3' (SEQ ID NO: 11), 
3MU1: S'-fluorescein-AAACCAATTTATACTCCTGG-S' (SEQ ID NO: 12), 
3MU2: 5 -fluorescem-AATATTGGCAAGACTGGGCC-3' (SEQ ID NO: 13), 
3MR1: 5'-fluorescein-GATGAGTGTGTTGGCAGCAT-3' (SEQ ID NO: 14), 
3MR2: 5'-fluorescein-GTATCTTCCACAATCACAGA-3' (SEQ ID NO: 15), 
3MR3: 5 , -fluorescein-TTAATTCCTTTCGGCCCCAT-3 , (SEQ ID NO: 16), 
3MR4: 5'-fluorescem-GCAAAAGAAATAGTACCAGG-3' (SEQ ID NO: 
17), 

3MR5: 5'-fluorescein-CATATCACCCAGTTCTCCTT-3' (SEQ ID NO: 18), 
9U1 : 5-fluorescein- AGCAGGGATTAGGGAAACTG-3 ' (SEQ ID NO: 19), 
9U3 : 5'-fluorescein-CTGTGAGCGTCAnACAGTT-3' (SEQ ID NO: 20), 
9U4 : 5'-fluorescein-GGTTGTCTATATGTCAAATG-3' (SEQ ID NO: 21), 
9U5 : S'-fluorescem-TATGGCCATGGCTATACTTG^' (SEQ ID NO: 22), 
7U3 : S'-fluorescem-ATCGCTGACTATGTTGCCAA-J (SEQ ID NO: 23), 
9R1 : 5'-fluorescein-CAAGTATAGCCATGGCCATA-3' (SEQ ID NO: 24), 
9R2 : 5'-fluorescein-AACTGTAATGACGCTCACAG-3' (SEQ ID NO: 25), 
and 

9R3 : 5*-fluorescein-CATTTGACATAf GAACAACC-3' (SEQ ID NO: 26) 

As a result, the obtained cDNA clone contained 1295 bases set out in 
SEQ ID NO: 1 , which comprises ORF (open reading frame) of 83 1 base pairs 
encoding 277 amino acids as shown ui SEQ ID NO: 2. 

The outline of this nucleotide sequencing strategy is shown in Figure 
4. An ORF of the obtained collectings illustrated in Figure 4 (a), wherein 
G-X-Y denotes a collagen-like region. Further, in Figure 4 (b), each of the 
primer names and maps of the nucleotide sequence which were read from the 
sequencer (shown as allows), as well as M13 Universal Primer (shown as U) 
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and Ml 3 Reverse Primer (shown as R) are illustrated. 

Figures 5 and 6 show the alignment of the amino acid sequence of the 
novel collectin of the present invention and those of three collectin proteins 
reported heretofore. Similarly to Figures 2 and 3, amino acid residues which 
were recognized to be homologous were boxed. 

Furthermore, under structural studies of the sequence of this novel 
collectin protein, as shown schematically in Figure 7, it was suggested that 
this protein comprised: (a) N-terminal region containing cysteine, (b) 
collagen-like region, (c)neck region and (d) carbohydrate recognition domain, 
as in the case with the known collectins. 

However, homology search results on GenBank data base of the DNA 
and amino acid sequence indicated that the sequence of the obtained protein 
is distinct from those of the collectins identified previously and it derives 
from a novel collectin. 

Example 5: Genomic Southern Analysis of the Novel Collectin 
Genomic Southern analysis was performed in order to clarify whether 

the novel collectin gene comprising the cDNA sequence shown in Example 

4 was a single copy gene or a multi copy gene. 

Four ix g of genomic DNA extracted from placenta was digested with 
a restriction enzyme, EcoR L HindllL BamH L Xbal or Sac l ? followed by 
electrophoresis with 0.7% agarose gel at 100 mA, for 3 hours. After the 
electrophoresis was completed, the DNA was transferred to a nylon 
membrane (Nytran 1 3N) to prepare a membrane for the analysis. 

For the transfer step, the electrophoresed gel was immersed in 100 ml 
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of 0.25 N HC1 for 10 minutes, washed three times with distilled water, then 
immersed twice in 100 ml of a denaturalizing solution (1.5 M NaCl, 0.5 M 
NaOH) for 1 5 minutes, and immersed in 1 00 ml of a neutralizing solution (0.5 
M Tris-HCl, 3 M NaCl (pH 6.8)) for 30 minutes so that the depurination, 
denaturalization and neutralization were accomplished. Thereafter, the DN A 
was transferred using Vacuum Blotting System (Toyobo Engineering, VB- 
30). In this step, the membrane which had been pretreated by immersing in 
2 x SSC for 5 minutes and in 20 x SSC for 5 minutes was used, with a pad 
which had been soaked with 20 x SSC. After the transfer was terminated, 
fixation of the DNA was performed by UV irradiation. 

Hybridization probe employed for the Southern analysis was the DIG 
labeled DNA probe corresponding to the cDNA sequence of ORF of the 
novel collectin as obtained in the above Example 4, which was labeled using 
the above-described PCR DIG Probe Synthesis Kit. Prior to hybridization, the 
probe was boiled for 10 minutes, and rapidly frozen with dry ice/ethanol for 
5 minutes. 

First, the membrane which was subjected to the transfer was immersed 
in 2 x SSC for 5 minutes, then prehybridization was performed in ExpressHy b 
Hybridization Solution (Clonetech), 10 ml at 68°C for 30 minutes. 
Subsequently, the above frozen probe was diluted to 10 ng/rnl in ExpressHyb 
Hybridization Solution and 2 ml of this solution was used for hybridization 
at 68°C for one hour. 

Following hybridization, the membrane was washed by shaking; two 
times in 20 ml of 2 x SSC, 0.1 %SDS at a room temperature for 5 minutes and 
then two times in 20 ml of 0.2 x SSC, 0,1%SDS at 68°C for 15 minutes. 
Next, the membrane was washed two times with 50 ml of DIG buffer I (100 
mM Tris-HCL 1 50 mM NaCl (pH 7.5)) at a room temperature for one minute 
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in order to remove SDS, and was blocked in DIG buffer IF (1.5% blocking 
agent in DIG buffer I), 50 ml at a room temperature for one hour. Thereafter, 
the membrane was treated with 10 ml of alkaline phosphatase labeled anti- 
DIG antibody which was diluted to 5000-fold in DIG buffer I containing 
0.2% Tween20 for 30 minutes followed by washing two times by shaking in 
50 ml of DIG buffer I which contains 0.2% Tween20 at a room temperature 
for 20 minutes. After soaking the membrane twice in 10 ml of DIG buffer III 
at a room temperature for 3 minutes, it was placed in a hybridization bag, and 
CSPD (registered trade name, Boehiinger Mannheim: chemiluminescence 
substrate) which was diluted to 1 00-fold in DIG buffer III was added thereto 
so that the solution can spread over the membrane. Subsequently, the 
membrane was exposed to Instant Film 57 (Polaroid). 

Consequently, it was speculated that the gene of the obtained novel 
collectin has been a single copy gene 5 because only one or two signals could 
be detected from the respective genomic DNA which was digested with each 
of the restriction enzymes, as shown in the lanes in Figure 8. 

Example 6: Northern Analysis of the Novel Collectin 
with Various Human Tissues 

In order tq e*3nune the expression of the mRNA of the novel collectin 
of the present invention in various human tissues, analysis by Northern 
hybridization was perforated. 

jHybridization probe employed for this analysis was the DIG labeled 
RNA probe corresponding to the cDNA sequence of ORF of the novel 
collectin (SEQ ID NO: 1), which was labeled using DIG RNA Lasbeling Kit 
(SP6/T7, Boehringer Mannheim). The analyzed membrane was Human 
Multiple Tissue Northern (MTN) Blot (Clonetech) containing each poly A" 
RNA from human (a) heart, (b) brain, (c) placenta, (d) lung, (e) liver, (f) 
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skeletal muscle, (g) kidney and (h) pancreas, which was prepared by: 
modification of the electric charge of a nylon membrane prior to transferring 
the RNA 7 the RNA transfer from a 1 .2% formaldehyde denaturalized agarose 
gel which had been previously loaded with 2 fi g of the above each poly A* 
5 RNA and electrophoresed, and then followed by a fixation using UV 

irradiation. 

Hybridization was carried out using the above-described probe solution 
and membrane, in accordance with the following procedures. First, the 
10 membrane was immersed in 2 x SSC for 5 minutes, then prehybridization was 

performed in 10ml of hybridization solution (5 x SSC, 10 x Denhardt's 

: J: solution, 10 mM sodium phosphate buffer (pH 6,5), 50% formamide ? 

0.5%SDS, 0.1 mg/ml sermon sperm DNA), at 65°C for 3 hours. 
Subsequently, the probe which had previously been boiled for 10 minutes and 

r i5 rapidly frozen with dry ice/ethariol for 5 minutes was diluted in the 

hybridization solution to be 1 /z g/ml, and 2 ml of thus diluted probe solution 

f was used for hybridization at 65 C C for 18 hours. 

£ Following hybridization, the membrane wa s washed by shaking: two 

20 times in 20 mi of 2 x SSC, 0. 1%SDS $t a room temperature for 5 minutes and 

then two times in 20 pil of 0.1 x SSjC, 0.1%SDS at 6§°C for 15 minutes. 
Next, the membrane was w$she4 two times with 50 ml of DIG buffer I at a 
room temperature far one minute in order to rempve SDS, and was blocked 
in 50 ml of DIG buffer IF at a room t$mpera]ture for one hour. Thereafter, the 

25 membrane was treated with 10 ml q£ alkaline phosphatase labeled anti-DIG 

antibody which was diluted to 50£0-fpld in DIG buffer I which contains 0.2% 
Tween20 for 30 minutes, followed by washing two times by shaking in 50 ml 
of DIG buffer I which contains 0.2% { Tween20 at a room temperature for 20 
minutes. After soaking the membrarie twice in 10 ml of DIG buffer III at a 

30 room temperature for 3 minutes, it was placed in a hybridization bag, and 
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CSPD which was diluted to 100-fold in DIG buffer III was added thereto so 
that the solution can spread over the membrane. Subsequently, the membrane 
was exposed to Instant Film 612 (Polaroid). 

As a consequence, it was revealed that mRNA of the collectin of the 
present invention having 1 .2 kb and 3.8 kb in size has been expressed in liver 
(lane e) and in placenta (lane c), with more amount being expressed in liver 
while less but certain amount being expressed in placenta as shown in Figure 
9. 

Example 7: Genomic Southern Analysis qf the Novel Collectin 

in ; Various Animals 

In order to elucidate conservation of the Collectin gene of the present 
invention between other species of animals, analysis by genomic Southern 
hybridization was performed. 

Hybridization probe employed for this analysis was the p|G labeled 
DNA prpbe corresponding to $ie cD^A sequence of ORF of tj§ novel 
collectin as obtained in the above Example 4, which was Jabele4 using tjie 
above-described PCR D|G Probe Synthe^ Kit (poebjinger Mannheim), 
while the analyzed membrane was ZQO-BLOT (Clonetech). This membrane 
contains; each genomic DNA obtained from (a) b.uman placenta, (b) Rliegus 
monkey kidney, (?) Sprague-Dawleyrat kidne^,(d) 3ajb/c mouse kiclriey, (e) 
canine kidney, (f) bovine kidney, £g) rabbit Jddricy and (h) chicken liver, 
which was prepared by: modification of the electric charge qf a nylon 
membrane prior to transferring # genomic ^e pN4^a^§fer £qm an 
agarose gel which had been previously loaded with 4 y. g of the above each 
genomic DNA which were digested with restriction enzyme EcoR I. and 
electrophoresed, then finally followed by a fixation using UV irradiation. 
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Hybridization was carried out using the above-described probe and 
membrane, in accordance with the following procedures. First, the membrane 
was immersed in 2 x SSC for 5 minutes, then prehybridization was performed 
in 10ml of ExpressHyb Hybridization Solution at 65°C for 30 minutes. 
Subsequently, the probe which had previously been frozen as described above 
was diluted in the ExpressHyb Hybridization Solution to be 10 ng/ml, and 2 
ml of thus diluted probe solution was used for hybridization at 65°C for one 
hour. 

Following hybridization, the membrane was washed by shaking: two 
times in 20 ml of 2 x SSC, 0. 1%SDS at a room temperature for 5 minutes and 
then two times in 20 ml of 0.2 x SSC, 0.1%SDS at 68°C for 15 minutes. 
Next, the membrane was washed two times with DIG buffer I at a room 
temperature for one minute in order to remove SDS 7 and was blocked in 50 
ml of DIG buffer II' at a room temperature for one hour. Thereafter, the 
membrane was treated with 10 ml of alkaline phosphatase labeled anti-DIG 
antibody which was diluted to 5000-fold in DIG buffer I which contains 0.2% 
Tween20 for 30 minutes followed by washing two times with shaking in 50 
ml of DIG buffer I which contains 0 .2% Tween20 at a room temperature for 
20 minutes. After soaking the membrane twice in 1 0 ml of DIG buffer III at 
a room temperature for 3 minutes, it was placed in a hybridization bag, and 
CSPD which was diluted to 100-fold in DIG buffer III was added thereto so 
that the solution can spread over the membrane. Subsequently, the membrane 
was exposed to Instant Film 57. 

The result of this analysis is shown in Figure 10, wherein signals of 
DNA can been found in all lanes except for the lane h which was loaded with 
DNA from chicken. Therefore, it was illustrated that the collectin gene of the 
present invention has been conserved between the mammalian species. 
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Example 8: Genetic Analysis of the Novel Collectin 
To elucidate the genetic positional relevance of the present collectin 
between the known collectins, analysis was performed based on the DNA 
sequence as obtained, and a phylogenetic tree was created. 

The collectins selected as subjects for analysis were: human MBP 
(Mannan- Binding Protein), human SP-A (Surfactant Protein A), rat MBP-A, 
rat MBP-C, rat SP-D, mouse MBP-A, mouse MBP-C, rabbit MBP, monkey 
MBP-A, monkey MBP-C, bovine SP-D, bovine MBP 5 bovine conglutinin 
(bKg), and bovine collectin 43 (CL43). Each of the amino acid sequence was 
retrieved from GenBank data base, then using the regions containing lectin 
domains from the obtained data, multiple alignment was produced by clustalw 
method. Thereby, a phylogenetic tree was created using N-J method with 
Phylip Version 3.57c package program. 

Consequently, as shown in Figure 1 1 , although SP-D, bovine collectin 
43 and bovine conglutinin have constituted single cluster, additionally MBP 
and SP-A have respectively constituted separate clusters, while the collectin 
gene of the present invention has not belonged to any of these clusters. 
Accordingly, it was speculated that the collectin of the present invention may 
constitute a distinct cluster which is genetically diverse from those of the 
collectins reported heretofore. 

[Industrial Applicability] 

As set forth above, a novel collectin gene and protein having 
characteristic structures of the collectins, which are different from the 
collectins reported so far, are provided by the present invention. Such protein 
is expected to exhibit physiological activities such as anti-bacterial, anti- viral 
activity, especially in human body, thereby medicinal applications, as well as 
tools for investigating mechanisms of biological defense systems may be 
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provided. 
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WHAT IS CLAIMED IS: 

1 .A polynucleotide comprising the nucleotide sequence which encodes 
a protein having the amino acid sequence set out in SEQ ID NO: 2: 

Met-Asn-Gly-Phe-AIa-Ser-Lcu-I.eu-Arg-Arg-Asn-Gln-Phe-Ile-Leu-Leu- 
Val-Leu-Phe-Leu-Leu-Gln-Ile-Gln-Ser-Lcu-Gly-Leu-Asp-Ile-Asp-Ser- 
Arg-Pro-Thr-Ala-Glu-Val-Cys-Ala-Thr-His-Thr-Ile-Ser-Pro-Giy-Pro- 
Lys-Gly-Asp-Asp-Gly-G]a-Lys-Gly-Asp-Pro-Gly-Glu-Glu-Gly-Lys-His- 
Gly-Lys-Val-Gl y-Arg-Mei-Gly-Pro-Lys-Gly-I le-Lys-Gly-Gl u-Leu-Gl y- 
Asp-Met-Gly-Asp-Arg-Gly-Asn-Ilc-Gly-Lys-Thr-Gly-Pro-Iie-Gly-Lys- 
Lys-Gly-Asp-Lys-Gly-Glu-Lys-GIy-Leu-Leu-Gly-Ile-Pro^Gl y-Glu-Lys- 
Gly-Lys-Ala-Giy-Thr-Val-Cys-Asp-Cys-Gly-Arg-Tyr-Arg-Lys-Phe-Val- 
Gl y-Gl n-Leu-A sp-1 1 e-Ser- 1 1 e-A 1 a-Arg-Leu-Ly s-Thr-Ser-Me t-Ly s-Phe- 
Val-Lys^Asn-Val -I le-Ala-Gly-I le-Arg-Glu-Thr-Glu-Glu-Lys-Phe-Tyr- 
Tyr-I]e-Vai-Gln-GIu-Glu-Lys-Asn-Tyr-Arg-Glu-Ser-Leu-Thr-His-Cys- 
Ar g- 1 1 e-Arg-Gl y-Gl y-Me t-Leu-A 1 a-Me t-Pro-Ly 5-Asp-G lu-A ia-A 1 a-Asn- 
Thr-Lcu-Tle-Ala-Asp-Tyr-Val-Aia-I-ys-Ser-Gly-Phe-Phe-Arg-Val-Phe- 
T 1 e-Giy-Val-Asn-Asp-Leu-Gl u-Arg-Gl u-Gly-Gl n-Tyr-Met-Phe-Thr-Asp- 
Asn-Thr-Pro-Leu-Gln-Asn-Tyr-Ser-Asn-Trp-Asn-Glu-Gly-KUu-Pro-Ser-- 
Asp-Pro-Tyr-Gly-HisH3lu-Asp-Cys--Val-Glu-Met-Leu--wSer-Ser-Gly-Arg- 
Trp-Asn-Asp-Thj^Giu-CyHiisH.eu-Thr-Met-Tyr-Phe-Val-(:ys-Glu-Phe- 
Ile-Lys-Lys-Lys-Lys. 

2. A polynucleotide comprising the micleptide sequence set out in SEQ 
ID NO: 1; 

cagcaatgaa tggctttgca fcc^tgpttc gaagaaacca atttatcptc 
etggtactat ttcttttgca aaltcagagt ptgggtQ(,gg ataLtgatag 
ccgtcctacc gctgaagtct gtgccacaca caca&t^tc^ ccaggaccca 
aaggagatga tggtgaaaaa ggagateeag gagaagaggg aaagc^tggc 
aaagtgggac gcatggggcc ga^agga^tt aa||gag4?ic WU^tki 
gggagatcgg ggcaataifg g0aag§.ctgg gcceatjggg aagaagggtg 
acaaagggga aaaaggtttg cttggaatac ctggagaaaa aggcaaagca 
ggtactgtct gtgattgtgg aagataccgg aaatttgtlg gacaactgga 



tattagtatt 

tagcagggat 

gagaagaact 

gctagccatg 

ttgccaagag 

agggagggac 

caactggaat 

tggagcitgct 

atgtactttg 

ctacgtattt 

tcctttttt t 

aaatgctaaa 

attttcatat 

tiacatgggt 

ttggtLgtct 

tctctcccta 

actggtgatg 

ccaaagccag 

gac\tccaaga 

atacttggaa 

aagcctttat 

ggaatgaUia 

tataccaagt 

tcaggcccct 



gcccggctca 

tagggaaact 

acagggaatc 

cccaaggatg 

tggcttctlt 

agtacatgtt 

gagggggaac 

gagctctggc 

tctgtgagtt 

gctattt tec 

cctgaltgta 

ctgaggtatg 

Lttcacacat 

cttgagagag 

atatgtcaaa 

gagcactctg 

attaggaagg 

acatgtacaa 

tgcccagatg 

gltctccttg 

atgggggact 

ataclctttt 

aggtgcttLg 

atatagtcac 
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agacatctat 

gaagagaaat 

cctaacccac 

aagctgccaa 

cgggLgttca 

cacagacaac 

cccigcgaccc 

agatggaatg 

calcaagaag 

tgtgaccgtc 

ctacatttga 

gagcctccat 

ggtatgttat 

aattttaatt 

tgagttgttc 

tgtctatccc 

ttgLtgatgg 

gggctttctg 

tlttaccagt 

ttggcacaga 

tctagctttg 

Igtgcttctg 

aacccctttc 

actttgattt 



gaagtttgtc 
tctactacal 
tgcaggat tc 
cacacLcatc 
Ltggcgtgaa 
actccactgc 
ctatggtcat 
acacagagtg 
aaaaagtaac 
attacagtta 
tctgagtcaa 
catcatgctc 
tgacccaata 
actaattgtg 
tcttggtalt 
agtggataat 
ttaggctaac 
tgagcaatga 
cacaccctat 
catagaaatg 
tgtcttgttt 
atctatcgat 
tgtaggctca 
aa$aaaaacg 



aagaatgtga 
cgtgcaggaa 
ggggtggaat 
gctgactatg 
tgaccttgaa 
agaactatag 
gaggactgtg 
ccatcttacc 
t tccctcatc 
ttgttatcca 
catagctaga 
ttttgtgatg 
actcgccagg 
cacgagalag 
tgctctacca 
ttcccagttt 
ctgccctggc 
taagatcttt 
ggccatggcL 
ctttaacccc 
cagaccatgt 
ttcactaaca 
caccttaatc 
gagec. 



3, A polynucleotide which encodes a collectin protein, wherein said 
polynucleotide can hybridise undpx a stringent condition with a probe 
produced from a genomic clone which shares high homology to a consensus 
collectin amino acid sequence set out in SEQ ID NO:3: 
Glu-Lys^ys^Val^lu^etH^^ 
Gln-Ser-Arg-Leu-Ala-Jle<;y$HSlu-fha 



4. The polynucleotide according to claim 3, wherein the probe is 
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amplification products of PCR reaction which was performed using primers 
which have the nucleotide sequences set out in SEQ ID NO: 7 and SEQ ID 
NO: 8: 

ttttgatggaggctccatacc (SEQ TD NO: 7) 
ctgccaacacactcatcgctg (SEQ ID NO: 8). 

5 . A polynucleotide which can hybridize with any of the polynucleotide 
according to any of claims 1 to 4 ? wherein the protein encoded by said 
polynucleotide comprises: (1) Ca 2+ ~dependent carbohydrate recognition 
domain (CRD), (2)neck region, (3) collagen- like region, and (4) N-terminal 
region containing cysteine. 

6. The polynucleotide according to any of claims 1 to 5, wherein said 
polynucleotide is cDNA. 

7. A collectin protein encoded by the polynucleotide according to any 
of claims 3 to 6. 

8. A collectin protein comprising the amino acid sequence set out in 
SEQ ID NO:2: 

Met-Asn-Gl yHPhe-Ala-Ser-Leu-Leu-Ar g-Arg-AsnH}ln-Phe-I i e-Leu-Leu- 
Val-Leu-Phe-Leu-Leu^Gln-IIe-Gln-Ser-Leu-Gly-Leu-Asp- I 1 e-Asp-Ser- 
Arg-Pro-Thr-Ala-Glu-Vcil-Cys-Al a-Thr-Hi s-Thr-Ile-Ser-Pro-Gly-Pro- 
Lys^ly'Asp-Asp-Gly^lu-I.ysKJly-Asp-ProHTrly^lu-^lu-Gly-Lys-His- 
Gly-tys-Val-Gl y-Arg-Met-Gly-Pro-Lys-Gl y-I le-Lys-Gly-Glu-Leu-Gly- 
Asp-Met-Gly-Asp-Arg-GIy-Asn-Ile^ 

Ly s-Gly-Asp-Lys-Gly-Glu-f-ys-Gly-Leu-Leu-Gl y-Ile-Pro-Giy-Gl u-Lys- 
Gly-Lys-AlaKily-Thr-Va^^ 

Gl y-Gln-Leu-Asp-I le-Ser-I le-Ala-Arg-Leu-Ly s-Thr~Ser-Met-Lys-Phe- 
Val-Lys-Asn-Val-Ile-Ala^ly-Tle-to^ 

Tyr-IIe-Val-Gl n-Glu-Gl u-Lys-A$n~Tyr-Arg-Glu-Ser-Leu-Thr-His-Cys- 
Arg-I le-Arg-Gly-Gl y-Met-Leu-AlaHWot-Pro-Ly s~Asp~Glu-Ala~Ala-Asn- 
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Thr-Leu-Ile-Ala-As^ 

Tle-Gly-Val-Asn-Asp-Leu-Glu-ArgKJlu-Gly^ln-Tyr-Mct-Phe-Thr-As 
Asn-Thr-Pro^.eu-Gln-Asn-lyr-Ser-AsD-Trp-Asn-Glu-Gly-Glu-Pro-Ser- 
Asp-Pro-Ty r-Gly-H i s-Glu-Asp-Cys-Vai-GluHHet-Leu-Ser-Ser-Gly-Arg- 
Trp-AsnWlsp-Thr^lu^ys-H^ 
I le-Lys-Lys-Lys-Lys- 

9. A collectin protein comprising the amino acid sequence encoded by 
the polynucleotide comprising the nucleotide sequence set out in SEQ ID NO: 

1: 

cagcaatgaa tggctttgca tccttgcttc gaagaaacca atttatccic 
ctggtaetat ttcttttgca aattcagagt ctgggtctgg atattgatag 
ccglcctacc gctgaagtct gtgccacaca cacaatttca ccaggaccca 
aaggagaLga tggtgaaaaa ggagatccag gagaagaggg aaagcatggc 
aaagtgggac gcatggggcc gaaaggaatt aaaggagaac tgggtgatat 
gggagatcgg ggcaatattg gcaagactgg gcccattggg aagaagggtg 
acaaagggga aaaaggttlg cttggaatac ctggagaaaa aggcaaagca 
ggtactgtct gtgattgtgg aagataccgg aaatttgttg gacaactgga 
tatlagtatt gcccggctca agacatctat gaagtttgtc aagaatgtga 
tagcagggat tagggaaact gaagagaaat tctactacat cgtgcaggaa 
gagaagaact acagggaatc cctaacccac tgcaggattc ggggtggaat 
gctagccatg cccaaggatg aagctgccaa cacactcatc gctgactatg 
ttgccaagag tggcttcttt cgggtgttca ttggcgtgaa tgaccttgaa 
agggagggac agtacatgtt cacagacaac actccactgc agaactatag 
caactggaat gagggggaac ccagcgaccc ctatggtcat gaggactgtg 
tggagatgct gagctctggc agatggaatg acacagagtg ccatcttacc 
atgtactttg tctgtgagtt catcaagaag aaaaagtaac ttccctcatc 
ctacgtattt gctattttcc tgtgaccgtc attacagtta ttgttatcca 
tccLtttttt cctgattgta ctacatttga tctgagtcaa catagctaga 
aaatgctaaa ctgaggtatg gagcctccat catcatgctc ttltgtgatg 
attttcatat tttcacacat gglatgttat tgacccaata actogccagg 
ttacatgggt cttgagagag aattttaatt actaattgtg cacgagatag 
ttggttgtct atatgtcaaa tgagttgltc tctlggtatt tgctctacca 
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tctctcccta gagcactctg tgtctatccc agtggataat ttcccagttt 
actggtgatg attaggaagg ttgttgatgg ttaggctaac ctgccctggc 
ccaaagccag acatgtacaa gggctttctg tgagcaatga taagatcttt 
gaatccaaga tgcccagatg ttttaccagt cacaccctat ggccatggct 
atacttggaa gttctccttg ttggcacaga catagaaatg ctttaacccc 
aagcctttat atgggggact tctagctttg tgtcttgttt cagaccatgt 
ggaatgataa atactctttt tgtgcttctg atctatcgat ttcactaaca 
tataccaagt aggtgctttg aacccctttc tgtaggctca caccttaatc 
tcaggcccct atatagtcac actttgattt aagaaaaacg gagcc. 

10, The collectin protein according to any of claims 7 to 9, wherein the 
protein is derived from human. 



11. The collectin protein according to any of claims 7 to 10, wherein 
the amino acid sequence of the protein comprises deletion, substitution and/or 
addition of one or more amino acids, and wherein the protein comprises: (1) 
Ca 2+ -dependent carbohydrate recognition domain (CRD), (2) neck region, (3) 
collagen-like region, and (4) N-terminal region containing cysteine. 
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ABSTRACT 

A collectin gene encoding a novel collectin protein and an amino acid 
sequence thereof are disclosed. The protein is expected to exhibit 
5 physiological activities such as anti-bacterial, anti-viral activity, especially in 

human body. 
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ABSTRACT 

A gene encoding a novel collectin protein which is expected to exhibit an antibacterial 
activity, an antiviral activity, etc. particularly in the human body, and its amino acid sequence. 
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DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 



As a below named inventor, I hereby declare that my residence, post office address and citizenship are as stated below next 
to my name; I believe that I am the original, first and sole inventor of the subject matter which is claimed and for which a patent 
is sought on the invention entitled "NOVEL COLLECTING the specification of which was filed as PCT International Application 
No. PCT/JP98/03328 on July 24, 1998 , and amended via a "Preliminary Amendment A" dated July 24, 2000. I hereby state that 
I have reviewed and understand the contents of the above-identified specification, including the claims, as amended by any 
amendment(s) referred to above. I acknowledge the duty to disclose to the Patent and Trademark Office all information known to 
me to be material to patentability as defined in 37 C.RR. §1.56. 

I hereby claim foreign priority benefits under 35 U.S.C. §119 of any foreign application(s) for patent or inventor's 
certificate or of any PCT international application(s) designating at least one country other than the United States of America listed 
below and have also identified below any foreign application(s) for patent or inventor's certificate or any PCT international 
application(s) designating at least one country other than the United States of America filed by me on the same subject matter having 
-a filing date before that of the application(s) of which priority is claimed: 

Priority Claimed 

tftei 10-11281 Japan 23 January 1998 B □ 

™( Application Serial Number) (Country) (Day/Month/ Year Filed) Yes No 

^ I hereby claim the benefit under 35 U.S.C. §1 19(e) of any United States provisional application(s) listed below: 
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1 (Application Serial Number) (Day/Month/ Year Filed) 

f f I hereby claim the benefit under 35 U.S.C. §120 of any United States application(s) or PCT international application(s) 

^designating the United States of America listed below and, insofar as the subject matter of each of the claims of this application is 
not disclosed in the prior application(s) in the manner provided by the first paragraph of 35 U.S.C. §1 12, I acknowledge the duty 
to disclose to the Office all information known to me to be material to patentability as defined in 37 C.F.R. §1.56 which occurred 
between the filing date of the prior application(s) and the national or PCT international filing date of this application: 

NONE 

(Application Serial Number) (Day/ Month/ Year Filed) (Status -Pa ten ted, Pending or Abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. §1001 and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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• APPLICABLE RULES AND STATUTES 

DUTY OF DISCLOSURE - INFORMATION MATERIAL TO PATENTABILITY (Applicable Portion) 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, an^i the most 
effective patent examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the 
teachings of all information material to patentability. Each individual associated with the filing and prosecution of a patent 
application has a duty of candor and good faith in dealing with the Office, which includes a duty to disclose to the Office all 
information known to that individual to be material to patentability as defined in this section. The duty to disclose information exists 
with respect to each pending claim until the claim is canceled or withdrawn from consideration, or the application becomes 
abandoned. Information material to the patentability of a claim that is canceled or withdrawn from consideration need not be 
submitted if the information is not material to the patentability of any claim remaining under consideration in the application. There 
is no duty to submit information which is not material to the patentability of any existing claim. The duty to disclose all information 
known to be material to patentability is deemed to be satisfied if all information known to be material to patentability of any claim 
issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by §§ 1.97(b)-(d) and 1.98. However, 
no patent will be granted on an application in connection with which fraud on the Office was practiced or attempted or the duty of 
disclosure was violated through bad faith or intentional misconduct. The Office encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a patent 
application believe any pending claim patentability defines, to make sure that any material information 
contained therein is disclosed to the Office. 

•information relating to the following factual situations enumerated in 35 USC 102 and 103 may be considered material under 37 CFR 
1.56(a). 

&5 U.S. C 102, CONDITIONS FOR PATENTABILITY: NOVELTY AND LOSS OF RIGHT TO PATENT 
f /: A person shall be entitled to a patent unless ~ 

f (a) the invention was known or used by others in this country, or patented or described in a printed publication 

in this or a foreign country, before the invention thereof by the applicant for patent, or 

; jj (b) the invention was patented or described in a printed publication in this or a foreign country or in public use 

m on sale in this country, more than one year prior to the date of the application for patent in the United States, or 

(c) he has abandoned the invention, or 

(d) the invention was first patented or caused to be patented, or was the subject of an inventor's certificate, by 
t& applicant or his legal representatives or assigns in a foreign country prior to the date of the application for patent in this country 
pn an application for patent or inventor's certificate filed more than twelve months before the filing of the, application in the United 
States, or 

(e) the invention was described in a patent granted on an application for patent by another filed in the United States 
feeTore the invention thereof by the applicant for patent, or on an international application by another who has fulfilled the 
fequirements of paragraph (1), (2), and (4) of section 371(c) of this title before the invention thereof by the applicant for patent, or 

(f) he did not himself invent the subject matter sought to be patented, or 

(g) before the applicant's invention thereof the invention was made in this country by another who had not 
abandoned, suppressed, or concealed it. In determining priority of invention there shall be considered not only the respective dates 
of conception and reduction to practice of the invention, but also the reasonable diligence of one who was first to conceive and last 
to reduce to practice, from a time prior to conception by the other. 

35 U.S. C 103. CONDITIONS FOR PATENTABILITY; NON-OBVIOUS SUBJECT MATTER (Applicable Portion) 

A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

Subject matter developed by another person, which qualifies as prior art only under subsection (0 or (g) of section 
102 of this title, shall not preclude patentability under this section where the subject matter and the claimed invention were, at the 
time the invention was made, owned by the same person or subject to an obligation of assignment to the same person. 

35 U.S.C. 112. SPECIFICATION (Applicable Portion) 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and use the same, and shall set forth the best mode contemplated by»the inventor of carrying 
out his invention. 
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SEQUENCE LISTING 

<110> FUSO PHARMACEUTICAL INDUSTRIES, LTD. 

<120> Novel Collectin 

<130> 98H069 

<150> JP 10-11281 
<151> 1998-01-2.3 

<160> 26 

<210> 1 • 
<211> 1595 
<212> DNA 

<213> Homo Sapiens 

<220> 

<221> CDS 

<222> (6).. (836) 

<400> 1 

cagca atg aat ggc ttt gca tec ttg ctt cga aga aac caa ttt ate 47 
Met Asn Gly Phe Ala Ser Leu Leu Arg Arg Asn Gin Phe He 
1 5 10 
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13 



L9L 



etc ctg gta eta ttt ctt ttg caa att cag age ctg ggt ctg gfiL att 95 
Leu Lou Vul Lou Phe Leu Leu Gin He Gin Ser Lou GLy Leu Asp Tie 
15 20 25 30 

gat age cgt cct acc get gaa gtc tgt gee aca cac aca att tea cca 
Asp Ser Arg Pro Thr Ala Glu Val Cys Ala Thr His Thr He Ser Pro 

35 '10 45 

gga ccc'aaa gga gat gat ggt gaa aaa gga gat cca gga gaa gag gga 
Gly Pro Lys Gly Asp Asp Gly Glu Lys Gly Asp Pro Gly Glu Glu Gly 

50 55 60 

aag cat ggc aaa gtg gga cgc atg ggg ccg aaa gga att aaa gga gaa 239 
Lys His Gly Lys Val Gly Arg Met Gly Pro Lys Gly He Lys Gly Glu 

65 70 75 

ctg ggt gat atg gga gat egg ggc oat att ggc aag act ggg ccc att 287 
Leu Gly Asp Met Gly Asp Arg Gly Asn He Gly Lys Thr Gly Pro He 

80 85 90 

ggg aag aag ggt gac aaa ggg gaa aaa ggt ttg ctt gga ata cct gga 335 
Gly Lys Lys Gly Asp Lys Gly Glu Lys Gly Leu Leu Gly He Pro Gly 
95 100 105 HO 

gaa aaa ggc aaa gca ggt act gtc tgt gat tgt gga aga tac egg aaa 
Glu Lys Gly Lys Ala GLy Thr Val Cys Asp Cys Gly Arg Tyr Arg Lys 

115 120 125 

ttt gtt gga caa ctg gat att agt att gec egg etc aag aca tct atg 
Phe Val Gly Gin Leu Asp lie Ser He Ala Arg Leu Lys Thr Ser Met 
130 135 WO 



383 



431 



aag ttt gtc 'aag aat gtg ata gca ggg att agg gaa act gaa gag aaa 479 
Lys Phe Val Lys Asn Vai lie Ala Gly He Arg GIu Thr Glu Glu Lys 

145 150 155 

ttc tac tac ate gtg cag gaa gag aag aac tac agg gaa tec cla acc 527 
Phe Tyr Tyr lie Val Gin Glu Glu Lys Asn Tyr Arg Glu Ser Leu Thr 

160 165 170 

cac tgc agg att egg ggt gga atg eta gec atg ccc aag gat gaa get 575 
His Cys Arg He Arg Gly Gly Met Leu Ala Met Pro Lys Asp Glu Ala 
175 ISO 185 190 

gec aac aca etc ate get gac tat gtt gee aag agt ggc ttc ttt egg 623 
Ala Asn Thr Leu He Ala Asp Tyr Val Ala Lys Ser Gly Phe Phe Arg 

195 200 205 

gtg ttc att ggc gtg aat gac ctt gaa agg gag gga cag tac atg ttc 671 
Val Phe He Gly Val Asn Asp [.eu Gj.u Arg Gly Gly Gin Tyr Met Phe 

210 215 220 

aca gac aac act cca clg cag aac tat age aac tgg aat gag ggg gaa 719 
Thr Asp Asn Thr Pro Ley Gin Asn Tyr Ser Asn Trp Asn Glu Gly Glu 

225 230 ?35 

ccc age gac ccc tat ggt cat gag gac tgl gtg gag atg ctg age tct "67 
Pro Ser Asp Pro Tyr Gly Hi 9 Glu Asp Cys Val G)u M$t Leu Ser Ser 

240 245 §50 

ggc aga tgg aat gac aca gag tgc cat ctt acc atg tap t£t gtc tgt 
Gly Arg Trp Asn Asp Thr Glu Cys, His Leu Thr Met Tyr Phe Val Cys 
255 260 265 270 
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gag ttc ate aag uag aaa aag taactlccct catcctacgt atttgetatt 866 
Glu Phe He Lys Lys Lys Lys 
275 

ttcctgtgac cgtcattaca gttattgtta tccatccttt ttttcctgat tgtactacat 926 

ttgalctgag tcaacatagc tagaaaatgc taaactgagg tatggagect ccatcatcat 986 

gcicllttgt gatgattttc afcattttcac acatgKtalg ttattgaccc aataactepe 1046 

caggtlacat gggLcttgag agagaatttt aattacLaat tgtgcacgag atagUgglt 1106 

gtctatatgt caaatgagtt gttctcttgtf talUgclct accatctctc cctagagcac 1166 

tctgtgtcLa tcccagtgga taatttccca gtttactggL galgattagg aaggttgttg 1226 

atggttaggc taacctgccc tggcccaaag ccagacatgt acaagggctt tctgtgagca 1286 

atgataagal ctttgaatcc aagatgecca gatgttttac cagtcacacc etatggecat L346 

ggclatactt ggaagttctc cttgttggca cagacalaga aatgctttaa ccccaagcct 1406 

ttatatgggg gacttctagc tttgtgtctt gtttcagacc atgtggaatg ataaatactc 1466 

tttttgtgct tctgatctat cgatttcact aacatatacc aagtaggtgc tttgaacccc 1526 

tttctgtagg ctcacacctt aatctcaggc ccctatatag tcacactttg atttaagaaa 1586 

aaeggagee 1595 



<210> 2 

<21i> 277 

<212> PRT 

<213> Homo Sapiens 

<400> 2 

Met Asn Gly Phe Ala Ser Leu Leu Arg Arg Asn Gin Phe He Leu Leu 
15 10 15 
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Val Leu Phe Leu Leu GJn He Gin Ser Leu Gly Lou Asp He Asp Scr 

20 25 30 

Arg Pro Thr Aki Glu Val Cys Ala Thr His Thr lie Ser Pro Gly Pro 

35 40 45 

Lys Gly Asp Asp Gly Glu Lys Gly Asp Pro Gly Glu Glu Gly Lys His 

50 55 60 

Gly Lys Val Gly Arg Met Gly Pro Lys Gly lie Lys Gly Glu Leu Gly 
65 70 75 80 

Asp Met Gly Asp Arg Gly Asn He Gly Lys Thr Gly Pro lie Gly Lys 

85 90 95 

Lys Gly Asp Lys Gly Glu Lys Gly Leu Leu Gly lie Pro Gly Glu Lys 

J 00 105 110 

Gly Lys Ala Gly Thr Val Cys Asp Cys Gly Arg Tyr Arg Lys Phe Val 

115 120 125 

Gly Gin Lou Asp He Ser lie Ala Arg Leu Lys Thr Ser Met Lys Phe 

130 135 140 

Val Lys Asn Val Ho Ala Gly lie Arg Glu Thr Glu Glu Lys Phe Tyr 
145 150 155 160 

Tyr lie Val Gin Glu Glu Lys Asn Tyr Arg Glu Ser Leu Thr His Cys 

165 170 175 

Arg lie Arg Gly Gly Met Leu Ala Met Pro Lys Asp Glu Ala Ala Asn 

180 185 190 

Thr Leu He Ala Asp Tyr Val Ala Lys Ser Gly Phe Phe Arg Val Phe 

195 200 205 

He Gly Val Asn Asp Leu Glu Arg Glu Gly Gin Tyr Met Phe Thr Asp 
210 215 220 
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Asn Thr Pro Leu Gin Asn Tyr Ser Asn Trp Asn Glu Gly Glu Pro Ser 
225 230 235 240 

Asp Pro Tyr G]y H.is Glu Asp Cys Val Glu Met Leu Ser Ser Gly Arg 

245 250 255 

Trp Asn Asp Thr Glu Cys His Leu Thr Met Tyr Phe Val Cys Glu Phe 

260 255 270 

Tie Lys Lys Lys Lys 
275 

<210> 3 
<211> 27 
<212> PKT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence of collecting which were reported 
heretofore. 

<400> 3 

Glu Lys Cys Val Glu Met Tyr Thr Asp Gly Lys Trp Asn Asp Arg Asn 

5 10 15 

Cys Leu Gin Ser Arg Leu Ala lie Cys Glu Phe 
20 25 

<210> 4 
<211> 14 
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<212> DNA 

<2L3> Artificial Sequence 
<220> 

C223> Prc-scquence of an Insert. 
<400> -1 

14 

gaattcggca cgag 

<210> 5 
<211.> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> M13 Universal Primer Sequence for Sequencing. 
<400> 5 

24 

cgacgttgla aaacgacggc cagt 

<210> 6 
<2U> 17 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Ml3 Reverse Primer Sequence for Sequencing. 
<400> 6 

caggaaaca gctalgac 

<2t0> 7 
<2 1 1 > 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a Reverse Primer for Screening a Nov 
Collectin. 

<400> 7 

ttttgatgga ggctccatac c 

<210> 8 
<2il> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a Forward Primer for Screening a Nov 
Collectin. 
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<400> 8 

ctgccaacac aclcatcgct g 

<210> 9 
<2L1> 24 
<2l2> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Sequence of a. Xgtl.1 Reverse Primer for Sequencing. 
<400> 9 

ttgacaccag accaactggt aatg 

<210> 10 
<2ll> 21 
<2I2> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Sequence of a A.gUl Forward Primer for Sequencing. 
C400> 10 

ggtggcgacg actcctggag cccg 



<210> 11 
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<2U> 20 
<2I2> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Sequence of a Synthetic Primer for Sequencing a Novel 
Collect in. 

<400> li 

taatggtagc gaccggcgct 20 

<210> 12 
<2ll> 20 
<2i2> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a Synthetic Primer for Sequencing a Novel 
Collectin. 

<400> 12 

aaaccaattt atactcctgg 20 

<210> 13 
<21L> 20 
<212> DNA 



11/17 

<2l3> Artificial Sequence 



<220> 

<223> Sequence of a Synthetic Primer For Sequencing a No 
Coliectin. 



<400> 13 

aatattggca agactgggee 



<210> H 
<2ll> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Sequence of a Synthetic Primer for Sequencing a No 
Coliectin. 



<400> 14 

gatgagtgtg ttggcagcat 



<210> 15 
<2ll> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Sequence of a Synthetic Primer for Sequencing a Novel 
Collectin- 

<400> 15 

gtatcttcca caatcacaga 20 

<210> 16 
C211> 20 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Sequence of a Synthetic Primer for Sequencing a Novel 
Collcctin. 

C400> 16 

ttaattcclt tcggccccat 20 

<210> 17 
<2H> 20 
<212> DNA 

<2l3> Artificial Sequence 
<220> 

<223> Sequence of a Synthetic Primer for Sequencing a Novel 
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Collectin. 



<400> 17 

gcaaaagaaa tagtaccagg 20 

<210> 18 
<21l> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Sequence of a Synthetic Primer for Sequencing a Novel 
Col lectin. 



<400> 18 

catatcaccc agttctcctt 20 



<210> 19 
<2ll> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Sequence of a Synthetic Primer for Sequencing a Novel 
Collectin. 
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<400> 19 

agcagggatt agggaeiactg 

<2I0> 20 
<2U> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a Synthetic Primer 
Col lectin. 

<400> 20 

ctgtgagcgt cattacagtt 

<210> 21 
<2ll> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a Synthetic Primer 
Collectin. 

<400> 21 

ggttgtctat atgtcaaatg 



for Sequencing a Novel 



20 



for Sequencing a Novel 
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<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a Synthetic Primer for Sequencing a Novel 
Collectin. 

<400> 22 

tatggccatg gctatacttg 20 

<210> 23 
<2U> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a Synthetic Primer for Sequencing a Novel 
Col lectin. 

<400> 23 

ategctgae tatgttgccaa 20 



<210> 24 



ID/ I / 

<2U> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22.'3> Sequence of a Synthetic Primer for Sequencing a No 
Collect in. 

<400> 24 

caagtatagc catggecata 

<210> 25 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a Synthetic Primer for Sequencing a No 
Collectin. 

<400> 25 

aactgtaatg acgctcacag 

<210> 26 
<2I1> 20 
<212> DNA 
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C213> Artificial Sequence 
<220> 

<223> Sequence of a Synthetic Primer for Sequencing a Novel 
Col lectin. 

<400> 26 

catttgacan atgaacaacc 



